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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract 

PURPOSE: To obtain a MOSFET which has no misalignment 
between gates faced so as to sandwich a channel region, has a 
small parasitic capacitance and a small characteristic irregularity, 
and is of double-gate SOI structure. 

CONSTITUTION: A plurality of towering silicon rectangular 
parallelepipeds 50 are formed on a substrate 1 via an oxide film 11. 
A polycrystal silicon film 22 which comes into contact, via a gate 
oxide film 14, with a channel region 3 as a part on the large-area 
surface and the large-area rear for every rectangular parallelepiped 
is patterned by one photoetching process, and gates are formed. A 
source region and a drain region 4 are derived to respective 
electrodes S, D composed of aluminum 31 by means of a polycrystal 
silicon film 21. In gaps between the parallelepipeds 50, the 
polycrystal silicon film 21 is buried in a gate part (a), and the 
polycrystal silicon film 22 is buried in a source part (b) and a drain 
part. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAJEayqM 2006/08/29 



BEST AVAILABLE COPY 



(19)0*BW!f/? (JP) (12) ^ §f| {J^ |^ £fc ^ (A) (ll)4$tffflBI&Bi#*f 

^¥8- 181323 

(43)&BB0 ¥^8^(1996)7^120 

(51)IntCl.» SffiiJIB^ )ffil&W&n FI Sffi^SBBf 

H 0 1 L 29/786 

27/12 Z 

H 0 1 L 29/ 78 6 1 8 C 



SSEifc* *MS Kf5jSB©ftl2 OL (±15 M) 



(21)fflHS^ 


ftHW -324607 


(71)tUKA 


000005108 










(22)H1KB 


¥fifc 6 *p (1994) 12^27 B 










(71)aHA 


000233088 
























B* «E 








^»a^S*^»3681#% BftvVt-l'* 














<72) &mm 


*BF*3 








jemss^m^^rfi i tb28o#sh 














(74)f3SA 













(54) mMSKKCK-OWB^tt 



(57) [gift] 

#>Ouy- h S O I ^iiCDMO S F E T£f#S. 

HtBSJ S« i ±©&{bJ@ i i *^Lr*flofc«a»© 
'j a >m.-fiw 5 o 4kw -s. c <Dm.-fiw<D&xmm<D 

4 ZftUXm-rZ&teikzs 'J 3 >I32 2 * 1 0©* h x 

-»^>yxst?-'t*-->yi/-cy-h**fiS-r*. v 
fi*»5ora©raKS». y-nsp (a) -ctt£-t£,n 

~>V3>Jg2 1*5, v-XSP (b) SH? Kl/-f >gPT}i 




(2) 

1 

teom i <Dteiui<ctt-rsjS8D<f: k> -bm^mmmtis y 

Oil**- hfcMWtrt-U ±ffl4ttf&2©l|6£J&:&rt- 
LtJBJiSS ftfcy- hi. £$/ >; a >it;frtt©-#©fflij 

[f«*^3 ] M?>Ri2gofcKS-rsiuie^ y a 

fcttBWO! 2 K:f2IS©¥i)H*i&H. 

[»*«4 ] a0U<cEBbAjisr«wes/ y a 

Ci%«aki-r*l»*3Hl~3©t>rti3&>13SK:lBtt© 20 
©» 1 ©¥*{*»> m 2 Ol&KM^IR^gM LfcttfflKc 

«H«&iSfS«:fi#{**H 5 J: 5 fciS*»S«lg©* i 

©£*§A*> y vis^iis-r 4ist . tern i ©?t&A 

y a >jR«BfaflMK(c( * - - > ^ u-c y- r 
*6Xg4. *UBIM<hKJ:i3*i©sniai/y3>« 30 

4 a s^«iatgs©» i ©*«(*n^ffi(cgic^*6i^)a 

*iig£ifc£-f£xg4. «;Ftc«NBff©ai2©$ttA:' 

ya^tlfflirsxei. &S82©£*gA'>y a»g§ 
^S©K3t^ffi. 

[lft$H 6 ] K^«^?fia©mrBB» 1 &c*J& 2 ©^t£A 

s/u 3>Me4Mr&4>tt< 4tt»-rn*>©xg©K*D 40 

<5 tc . ffiPRmMMC® »tt y a err *Xg 

4 . K&MiA!' y a >HCc7tt«£ F - y 0 ri^jg^tc 

©«£#*£. 

K©fs 1 ©¥z»^b . m 2 ©asasjg* mrsm 0 tctm 
ic&iHTznmt. m2<Dtmmtm 1 ©^zs^ii©^ 

©ffittss^*»fi£-rsxfi4 > &.&yj#<D&mm*i8. 1 5 



$$ga¥8 - 1 8 1 3 2 3 

2 

*xg4. B»i©snsa^y=i>«*BfajB««c^* 

11 4 . ttJSSBMbtc <fc 0 HI 1 ©&£ A > y a >SI©*ffi 

«cjw.»ift»«*»RR-ri4*«:fi^«««a[©* 1 ©* 

K*ffi^J:^{cy-h«:«(d«--2)Xe4^P>^SC4* 
4 -T 4 

[»««8 ] tfl£2B{l&ccffi3TOgiitK©*! 1 ©¥i» 

4. say- h&{b-r&xn4£MKttjjni,-ci&.2>fst# 

9 ] m^m^atowstem 1 ©^*s av y a > 

«*««r*Xg©Rt>»}K:. <£?Ktt»K©&ISA^ 
ya>jg£i£ir<r£Xg4. a 
* F-^ , L"CKjIttCC'j-4Xg43WftnSnTI5S4ai* 
3® 7 XttnMd 8 fcl Bt^¥»tt£SI©H£#&. 

[«woh 1 0 ] mszmzommmtm 1 <D¥m&m±<D 

r. *l©*aM*»*BH«C|fi|»il*»JsW4Xg4. C 

©i»iSJgscxc©jg/?»©is«^H©ieiisiK«ri**-r-5 

Xg4*E«C«aP0"CfiR4W«S5~9©(,»r*a3&»13B 

&cfBts©¥*S(*iSg©ss&#&. 
[1*3^91 1 1 ] mm 1 ~4©(r»-rn*» 1 ^octets©* 

[M$8 1 2 3 fl|3$9 1 1 IBtB©*&8tM8iaB&ff*. 

4*!ttm4-rsiS3i^Mtf-^ts 0 

[*"»©»*ffl«c«iW] 
[0 00 1 ] 

^-ffiCCML. f¥L<tt. — «{C^ya> ^>-> 
— 4f (Silicon On Insulator: SOI) tWittlZ, 

mmzm i/cmos mm^nm oietai oxi 

de Semiconductor Field Effect Transistor : MOS F 

et)k«9. fMo-Tj^sa&rnatcttfg-ra c 4*i 

[0 00 2] 

[se*©aan fit*. c©«©s o 1 «Bfr&*rrsMo 
SFET(cfei,>r, ji^r©y- h ©arte. ^+*^« 

SJcwr*sw«co(,»r«. w^tf, yy^Fxf--h 

xl/>hD-i7X. 2 7t. t>^-8/9(19 84 
¥). S8 2 7 8 2 8 M (Sol id-State Electronic 

5, Vol.27, Nos.8/9, pp. 827-828, 1984)(CB87n3*rC 
C^-S. SO \Wm&l8X,ic¥-7)\,>?- h«Jg©MOS 
FETIJ, H5iC7FL.rc»iBtgjt4a6«;^L/cJFStS 
jt^WL/Tt,^. CCti5!Ctet,»t, (a), (b). 
(c)tt. E 6 tpGCA - A^. B-BJS. C - CiSTC-en 

•en^o/c^ffi«j&©«scnt?*.5. sa. H5fei*©H 
tctet,»r*>, (a). (5)^^(0 )tt^-n-encn4i5iD 



(3) 



-18 1323 



{4g&0\fiftt?WKb/cl©£©iKuf«:§£^. <Ib. 

[0003] s5^cmbfc^i^*©^^^-^ SOI ^ 
jScdmo s f e tb. Tiao*ffi«:<tot:MJi3ti-ct,> 

fc. JB»©MOSFET©»ft#S*ffil' v C' r < 

KLOCOS»{fc*tTl.»BMfcSU 8*J»*Ofc«. SWfc 

HWko-cy- hftflJI l 7 * 10 
ansflf y a > *«« i/ 1 * - - > f * c 

tKJ:0T«ll*'-I-2 3tJfta , r*Ci*«'C**. * 
it. SMblSl 9 £CVD (Chemical Vapor Deposition) 

B&zm^xm <*a.u cowtisi9o»wii 

[0 00 4] C©«. BMkJBIl 9 4 6 6 



CCU fc*#H«*K*5t»-C±iBBMt*l 9©5l 

amtto < k s ftfc«<u* 4 ft £ . 
[0005] *k. u ^ >s«*wfiac«f« 

4. C<D&. SOII5t**-HMkU iffljy-hBI 

h 2 3«:^t>"tt-c^*-->^*c ttc£K> ? 
u yyjf- vtmttii>±moy- r l # 

H«r94BV-* • KU 13. 1 5BWt 

is. 1 6 awmf ui. 3 1 bt * 5 ~ >? a % <? ©&n 

[0 00 6] 

[i6WA5)i?i*u<fc^t-rssBS] LfrUi&h. mmL 

f*>V- r SO I fit3l©MO S F ETB. 7 

KB. ji^©*hiv?>^'#«rffl^-C^fc/c*. (4 

g^*)-ttTia©B3gi* 1 jS^^^^* : '-' ;rc ° ^ 70 > 40 
h-y-H OKJtfrv-XR^FU-Y^SttiUBBiS 

g£4fts#. /<?*y-h2 3K*to-cBaasf£t 

tt f, fcufc*. V - * • F IBR^ F H > ■ *W 

/Co 

[0007] »C «8WBIb«*t5(0«T-1ttt*l-l±3 

fcSOIH5*«»KWiftT*£. 0U?Be»-5*©^ 
ttlC^^. £S$8?#5W 4 ft £ C 4 . S WBiBfta«W s 

O 1 g££fl3^ 4^S* 5 * & C 4 2»6 . «ffaflB&©-h# 50 



waiw6ntt*»ofc. tic. r-bm&wat&tmm 
mic b ^ * ©£Wu5S©ti*n* s iSW p>nftt,>t 

4. Rt/y-hOJJDXK* f-iy ^>^XH ; Sr2Iiffl^ 

i»©Mo s f e t ictt^mmMtmm ft o . c ncc 

[ o o o 8 ] -ec-c. *#6W©SWB. «&««^l9tt 
BP>o#©^ft^y^^y- F S O 1 

s&y- h *!©««£#** < - 1/*»mwww*»* 9 ? 
a,*- h s o i fluso*aw«*«RV*©*a*i**« 

mZZtKbh. MK. *^©flfe©@WB, SS&I 

^»*««©MosFET©«as*Siiai*tr*»). sa 

JtfiBtS©±^%0j8TSC 4#-C*S l-SO 
I $ ^©^ft^BRtf*©^^* 81 ^ * c ^ ic 

[0 009] 

ftsis-f ft^^ v 'J 3 >s® i i vmrnm^b z> 
/cL/-c^ijKiegL//casst©^ y 3>b*(**#^. s 

££. »»iB4By- hM<kKl 4*^-0. ±1HtB» 

at/ y p > 2 2 ©y- hi. y 3 >e^t*©-*© 

BUBZiOf^flOWlBiattoaUffl* 1 0 ffl 3 nfc V - ^ 
gim 1/H«b£ . {^©WlnR^^wffl'Iffifi^©^^®* 1 

[o o i o ] *i/c. wm#mtimmc**i*-c. ^2© 

ft^^. HltJSittf. jusawavzi. 22^a 

[0011] ek. ae«!K«iiyi«wti"*twa!/ | J3 

>itt#{*©*MfilH ©)13 I" S© 1 / 2 <fc «5 

H<flJfiXSftri>ftB»ilr*S. 

[0012] -eur. mrieaw^afiX-r^/caK:. 
jfe^is. «n**«aw>» 1 ©*«<*®- ^2©ffi^R 
ittf . v y 3 >stg 1 ±ccm{km 1 1 . #i6flf y 3> 

H2. M^blSl 2*)H^ffi^^»)lSt5 ) Sr^-r2»XS 

t.aio (cth-t j: 0 (cK^bis 1 2 i 4bt«a^ y 3 >n 



(4) 

5 

mai&&<Dm i ©susn^ y 3 >jg-r*t>%^s^ y 

3>I2 2 Iff <t> 01 1 fc^f J^tC^M 

?r^fiS-r sxii <t . mm.mm<tic «t o ^*ss-> y 3 >m 

KIW {g^fi^g©^.!! -> 3 >J1 2 

«©«na»i>n^iJi«ri»*-r4x«i. is^ttiatsa© io 

JH2 y a >K2 lfciiBW-SISi. »«SA 

i"i3>12 1 £i^Mff^C-K U TV-* • 

ffi<fr&4>©-C&.S„ 

[0013] £©*©£. K^E^^acDBUlBm 1 StflS 
2©£*§,flr>y 3>K2 1 . 2 2*iffS-r*;Kc< tb 

[0014] *yt. 3t^ss±(c. is* i <ommm, <s* 20 
*>&8jegg©s& 1 m 2 ©leaser fc*>-&0 1 

5 -cm* fcf. >; 3 >S« l ±KBMbB 1 1 - 4UfiAi/ 

y 3 >» 2 . mum 1 2 * m-xmm i> tcwmmfc? z> 
in t . 016 cc^-r j: 5 icmtm 1 2 <t amuss y 3 
>m2t<D&mmzm$.b ttmjj&ic* * - - > ^ 0 . 
v visit** (om&mm 3 ^ts-r * is <t . B?ieia^ 
»<D&mmzm 5 j: 5 (cjs^tt«jj«is©» 1 causae 

'J 3 >M*i|i«T.&X«£ .017 K^-TJ: 5 CCl&l © 

jgfisrsxgi. zsa^Katcfco^ifes^y 3>«2 
i ©amccj?^&{tg i 3 zjtm-rz tmzEfmm 
&©#*£&-> y 3>ji2 ©affi«m>i^bK£^iiX-rs 
xfii. c©w^M{bK*a^<fc^fcy- 

XfiiA^fiSS^ft^aoKjg^i-r C i«Ci o 

^^t«»cia=F««5?g®©s i ©^fl** 

Hr> y 3 >® 2 0*ffi©Wt>HI{bJBI*»*f4Xgt . 

way- hMfbf sxai*K«c(:«inut:fc«ti>. 
[0015] *fc. XTttfeaftoffraeif* 1 ©£*SJa-> 40 
y3>K2 1 %mm?z> xmoKii vie. is^mms. 
©^ite H i.^y3>ig^iia-rsxgi. c©an§ss"j 
3>{c^k«i4 k sis £ 

[0016] gtc. friBo-rnoSBg^rSccfcti-cfc, 
^2 otuMteft 1 <D*m&®£<D&mm*m$.btcm. 

*#©*««H©IMUI* BftST £ IS £ 4 JgKttfltl 0 
T&<U>. 50 



^¥8- 18 13 2 3 
6 

[0017] g/c. x^msiH]ss*B5iat,>-rn^©^ 

[0018] 

mcMLxv- h£. -en^n©->y 3>a^©-gp 

SC. illiliy-Mg^lT, ±ffi£ttHI2© 
§15* * -e * -T S £ + * Jl-M«£&tr 

;uy- h so i $jjj£©MosF e Tamils ns. 
n« m©y- h^b-c^sffi^cffM-rsw-c^sffi© 

^5 i > : yxg« llHl/cW-Cfl5s!c-Ct. o*>fc^y 3>S 

f 57o>hy-hiA, *y- h©{4g^t>^m^ 
!fec^ 0 ^o-c. v-x • y-hp B m>'Kn , >- y-h 

fffl©gSl§ttl^^« 6 o s*©iiflltf>«£ g s c i « A«c 

[0019] */c. 'j^>m.^<D±mi>cmncm2 
js^M^y- b»^)^asM©y- h^K©«iJiJ; o 
fcjK-racitcj:"}. >">)3>ii:^(*©±B«:jg-rs 
y-ha5»«. y- btLxm^ticmmm<Dya> h 
y- ht^-^i'y- hiu-cisj< y- hap»*-3&<E 
«iotffif4. Mfc i> y 3 >a^©ra©-si5{c 

[0020] s/c. 3^jtcEaL/fcPS-r-5^y3>a 

##©SWiHI«©J* 3 #!Btty- hg©l/2J:f)?^< 

ltux> y- hS*5^<-C4>V-X • KU-( , >P B 1©^-> 
5^ X Jl/- *}U$lJ-r S ©T^ + * ;^JH«r ^*"C * % . 
[0 02 1 ] ±^Ofc«fc^(C. #2SW©¥2SttSSgte. 

^iJiBabfcS-> y 3 >iE^©-SB*^ + *>\>mwt 
vtcttic&'o . cc^jieso/cS^y 3>e*»© 

&(CSiS&#fr©£vy3>B;£&©S;;4. ^^cfe^S 

o i isjir&s^f *)mm<»^mz*iit < . 

away-htt*iwnT&ci3W'c*4. wr. c©h 
«*H7 2wna8*flH»riiMirr-&. 

[0 0 2 2 ] 0 7 «. »S(CMii:^tS]©9 L -f ^^M^< 

©^•ffi-r rj;t>% s o i Mil* d . * + *^0«ra©aiii 

UfSFS* p i L/T, d=0. 50mid. p = 0. 2 5 a* 



(5) 

7 

m-5£4 Ltc®£(D, MiW4SI$»y- HflW 

. f ,©KTC&€rij*i,/cfc©r*s. &&wt l cmz>#7)Vt' 
- h so i «jg©*«{*KS«. ^/^-©iwy- h 

0IW(C*5l>T\ fi£3RM©f h SO I «fcg©MO 

s f e t k jf<** te^my- h maw. , , *jiffi-c 3? s 

g©j£5*y- MIW. ff #£Wy- KBW(c»orB« 
ffjcc^{bOT(,>-5©f;t, f-r*iH«Jj|*— oiStiairZV) 

K«fc6. 10 
[0 02 3] H8«£*y- HBW«rW= 5 wm-Si 
U ^ + ^;i/^rao^lLHPip*>'^^-^{c. s 
O IJgJ¥d4HS»y- HJIW. ff ©M^^b/cfc©-C 

[0 024] COCiM, *«Bft*ffll,»*Ci-C8WBI 

ffcaw&s 4 & o . «tttttt yy-^y- fso i »is©M 

©*-?«tt*fll±S-«iSfc«>K:. SOI»«©±W©i/ 20 

3 >a-r ft %tae*fi»icDcfc ^ tc so i @5©;s;*£& 
©±#?£in] a-r •s c 4 **r * & . 

[0 02 5] 

[SUSSW] *«:. 4^<Cft&££MtlGKKO'e©M& 

[0026] <HiSCT 1 >st 1 ©HJiWcoi»T. 0 1 
acfH2 4ffl(f»r«wr*. h 1 «*»WK«4*aw* 

SOt«**f h S O I fi©MO s 

f e 7(Dm$mmffii&m-c& 9 . h 2 tt-e©¥ffi«HS* 
«s;Wcc7nLA:n'r'? h^-*->s-c*s„ cc-c. 

SlKte^t, (a), (b). (c)B, H 2 ft-e*i 
A- Am, B-BSH. C-CU-cmLtc®ffi<D&mffi* 40 
iFl/fcfc©-?**. ft. 01fcW©E&C*5t,>-C4>. 

•r. 

[ 0 0 2 7 ] H 1 tc^-T J: 5 tc» ##S9I©3«£f*jaBtt 

-> u =j >ss 1 ±<omitm 1 1 o r mmcms 0 & 

att«W»(f»^»ja>©B*fl: <3t^EISW©«^. 3*© 

>i^5o«. »irrs^(«6it©**^8;rfl*-r 
*itea^ , ;=3>Ji2*>e.^fiS;$nrt^. hi (a) © 

y- hgp^©»rffi0te JrO'PlH (c)Of'Ja 50 



*$Pfj¥8- 18 1323 
8 

5O©*-i'*;u:#[6iSB#©l«ffi0K^Lfc<fc5«c. 
3 >mx# 5 o ©^SE©y- h m&i&iki' <j a >« 2 

2©fitT«:«y- h®{b^ 1 4*>Rt*6ti. y- h®<t 
Ml 4©T©^iteS-> , ;3»S«9 1 f*^i^-C*0. 

*HiSWlrwp}f^*fii^)i3*s:wc^s. ft. cct 
«. S/ 3 >B*f* 5 0 ©KfkJR 1 1 jcis-r £JSffi«fc «3 

©»(6j-rs—*f©ffi4ffliJffi 41*^5. 01 (c) r 

«y- h ttfUS 1 4 ©TtJ^T p Wf-W&m 3iUtl> 
**J. pJB^«*J13««*3*ii*^©L*l.>fW© 

*?4*tt«:,fc -»•*:»**< rfc. sStott— as©«J&r* -> 
x bmt>m>. is >) 3 >iDWj; 5 0 ©±H©^feS-> y 
=>>IS2 2©iST(c«. y-l-®<l;)gl 4 <fc 9 fc/lOgE 
KJgl 2**iS:W6*VC(,»S. HI (a)©y-hS$#© 
KffiH^^^SJc^fC. y- h4ft£^*&flr>y3> 

I2 2ii, ^jor»Arr£«t,>ffl&©->y 3>a#& 

5 0 ©SISffi;Rtf±ffi£?S5 4*CC[ffl^fcatoS<fc 5 JC 
SWen. Hie n > £ dz h?L4 0 ©ifi4|a]*lK©/I(,> >> 

';3>ii:^5 5±rr^s-^A3 1 a^ftsy- h 
fctaw&oti^tcra:. ^t^i i±©^s^>;3>m 

2 2CCK^bSl 5«C»Wfca> h?L*aorH< W 
S©r;U5-^A3 1 ?rfflt^ni*J;l,». 

[0 02 8 ] HI (b) ©V-X^©SSi55>©»TffiHS 
CflSlH ( c ) ©»fffiH«:^U/c«fc -5^. V 3>jS^ 
5 0 (C« V - X • K U W >ffilfi(C n ^ttttH 4 *1RW 6 

n, n 5 0 ©Mfflffi«^n-en v-xm& 

1/ffltKI/-/ >3ltii Offl©ia5?5S«: F - ^3 tifcSHSfi 
i-"Jn>|^2 1 4«iS3n-S>4*«:v-^|a]±R0fh-u 

-o^^^js^uti^. c©u*sa^';3>K2 

1 tt^bH 1 5iCg:Wfcn>$^ h?L4 0&iIUTT;U 
?^0A3 1^6ft5v-X^SSSi>*h-H'>m®D 

{c-eti-eti^snn^,, s/c. y- hJB©gMgnr> 

4. 3fe?"J-r 4 -> 'J 3 >iB^» 5 0 ©MffliJffiffifi©^^ 

«. y - ^ bx o m o fflR{>' f u -f >bx o ta cmco&teii, 
•5 4«(cM5>JiB{B3n/c^ y 3 ^a^^-en-en© v 

[0 02 9] C©«fc^ftt8®?:W-r4H 150l2Tm 
bfc*Hig««l©*2S<*^g«, ^;UiftSi"J3> 

fcsb. ,swy- nti^fcij©ii^y- h «©«£#** 
<'*«ffl{b^S : g-cAS ?:<!:> ^-r*j:^{cyy;uy- 
h tt 1 0©rh h x „ ? >ifjMx-nm-r 2, C 4*i-C* & 

fig T $> Z> C 4 ft 4-©fiJ.£ £ W[/tl/>S. 

[0030] 2jc«ig©*i»*igs«:*ji>r, y 

3 >ia*» 5 o <ommmm<Dm ? ^susuy- f s© i / 
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SfoT. fig*. c<om?- + *Ji>^£W8Hj-f s/c«> 
[0 03 1 ] «T. 0 1 K^Lfc^fPJJtC&S^igftg 

§©§&£:££©— 9 4 £ffli>r. -e^-en io 

T1BCDC1 )~(6){cteti-rJlcc|ftBj-r.s„ CCT. 0 9 

(cmLfcKBaKft-c**), laioBM&jitftsinrsT? 

©^jt^TnOTl^. 

[0 0 3 2] (1) 09£#flBOT ; ttfttCjafclOSO 

i jstB*fflir»"c. -> i ji«caHbM nt. c 
©±K*»aj/ y ^ >« 2 s o i ss^^t 

ti^tmitmnmim^itcvDmm^m^xmm 20 

*ffS]$-t*. ffeEE^rSCitcj:i5i8{tJSI3I±3!»J-WtL, 
TBMb« 1 1 1 ft *) . S/'J3 1 £3fmW£«i*i& 
{UBtl 1 ^Ltif f fjR^-AWSffifcBfglJ • WSL 
■C»rWP3©«l&fify3>J12 ificitct*). S 

o i m&mmstiz. coiji^icLxBf&stitcso 
3 >*« 1 . mm 1 1 . w£Hr> y3>i2. ro'm 

3>B2©^*5£DS©£RS±TrS;fc&{C. S±d© 
8<bJgl 2©«»*+»{CJ»<»fiWS. Witt. 
fi->';3>12©f 0 0 nmSat*n«, ffiib 
Ml 2©H^i^<i4>100nm^i-r^©*s^ 

[0 033] (2 ) HI 1 04#MOt : 

C©*hUi^X h^S-^vxiHcKfbJ^l 2£5fcf 40 
MMF7-fx^>yi, Jg{CC©*M^X htt* 
©SMbliai 2 4v3ii7«:s";a>*sx^^>^L/^f t> 

';3>i24Air-i>i/i / T. m«^s®^©«§ 

# 5 0 n milfi©«t,> •> y 3 >flS;£{* 5 0 #M?>J 0/ct» 

i&te^o'&ry- hm@G<t©Si^gi5<!:^e»^->>; n 

>i^l*5 5 4Mt5. ft. C©B$. KfbSg 1 1©S 
mi>^Xv^>i/VXiy'J=i>m^5 0. 5 5©T 

L-rc>4. gn*. mmtzisv 3>i*wti/';3> so 
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gafft <t'«: «fc * 'J - i^JSISft £'©i?m$14^©g2g#s 
${bJS i l ©awc^fctf-cy t^nvf 
>f or**"**. c©&. -f*>ir%ia*««*ffli,>T 
«s^ , j3>i2'\W4aAi/ > 8 
oo-9 0 0-c, 6 oftw&vm&mzmb* 

•&£!£«: J: 0. HicS&fflft. WZ-imftLtcJ:*) 
©l/2li@[(C5S< fCS^t^Jl/iffiXT^S.t^ic 
m©y- HBHblgl 4*«r*. C©B#. SISffiKS? 

[0034] c©«(c. *^©^^;uy- hSO I tft 

it©MO SFETB. 'J 3 >m 2 Sril^tt F 7 

4 x «,^> a^<*icftaxL/-c±ffl«cK<bS 1 

2*wrs^y 3>a:^5 o^isu c®->>;3> 

fi#{*5 0©-^£^ + *;l4Hi££L>-C<£ffl-f-5., C© 

M{b*0'JCii5l4t&{baioTfl&i & Jg(c. mi&IESftSg 
^©JR^«ftt*(6j±3ti-Sfc«>(C. ^©cfc^^cSO 

i a«©±m©«isfii' y 3>n©/f $^«k:«< t 

[0 035] (3)11 1 Z&MLX : 
tc 1 0 1 • c m- 3 &t±.om&&<D n JB7ttiBl«$&&l&A 
i/ya>J«2 2*. CVDffitCj;0. IHS (a) (C^f 

«t 5 «cKn*i»oiittcc^"csii.* y 3 5 

0H<^IB#&&Sft<DJ*3. -Tftto^ii>ft< 4tM?iJ 

•r s y 3 >it^fl: 5 0 nomno 1 /2 ©jis i ft ^ 
ffl^r. pis (a), (c) tc^o/c^^fcy- hift 

«aB»*»r«K: jJteftf^ y 3>JS2 2 5r-'^-x> ? 
th, f~ hift^gP^©^F B '>y3>Jg2 2« > ^> 

y 3 5 o©*»ffi©— gp©^ + ^;uM^<!:fts 
gp^fcy- h^biKi 4 4^-0. ->>;3>it^(*5 0© 
±BBt?«K<bJgi 2%ftoxm5 i^CC. Wi»S/ya> 
S^rtt5 5©g|5»S-t s JSttt--C J #^;3tlS <> ftte. flSg 
K©n^tt»«r*t»^tt*J/ y 3>Jg2 2 *tm?*> 
Kb 0 tc. <g^*6«5?l«©^*S^'> 3 >S*iS8ia < 

-r*>fi%ii*«:i o^maA^f ^xts^mmts. 
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XL 

i*IS8t#iI?it©^> yjuy- hOMOSSih^^ 
*£|i5]3£ <!;&<), 8?&«&©±#?£ISig-r£C£#-Ci* 

[0 03 6] C4) Ml 2i0MbX ; ->y =i> 

tra k - y 3 titc&ma.i' y 3 > 2 2 ©aiffi£j? < g^b 
u m«5 o nmmmomzomitmi 3*&tt&. 10 

I5IB#«:. io u c m-'&.T<Di5.&mcT.PiWi K-ytfc 
V - * • K W>®i$c<i&<bp 0*iN8135JI 3 ©affi#PI 

<®fb;*ft£. c©&. ccojgs^gE^cfcoT^RSo 

[0037] (5)013 ; 
fcilSfgg© n »*»6*i 4£tr £*SH,-> a >« 2 1 * C 

1j*5o mvmwma (b) {c^«fc^{c^#sa^y 20 

:£ft5 0IH©[lDi®©l/2©J?3Wt§T£. ^(C. V 
If 3£JS-5<fc5(C. £tSHi^3>Jji2 1 4g^ttK7 

9©&«tm*flH»'Cfcm». 30 

[0 03 8] C6 ) 0 1 4 i&mu-c ; C©f£. «*.« 

8 5 0 -c 3 oftm&om&m&m u nm<D&f&ik~> y 

=>>Jg2 l*»&***»*ai;ttO"CRIIH (c) (C^fiS 

tc + * ;u««© p w%W®m 3 £&t? v - * • Ku-f 
>4i5cSnJI5a:«J14*JBfiWS. *K. SKftBteft 

<tn 1 5 *n-; y«as*m»-c»rBfiiir 
[0039] w±© ( 1 ) - ( 6 ) -ci&wutmm:m 

fcSHIt\ iSttfifcfr 9?hy- h S O I «fi©MOS F 40 
[0 04 0] <SIM0«2>fil2©»5&Wc-3l,>-C. S3 

mmomommwzTf;? $ -?>\,v- v so i «iit©Mo 

SF ET©gg|$»rffl«}jg0r4>9. 04tt-?-©¥ffi8t;§ 

-C. 1H3 tC*jCi-C. (a), (b). (c )«. 04tf(Cfti 
-enA-A«l. B-BIH. C-CtSt?^L/fcgi^>©S»r 

s*^b/cfe©-cA»3 t S3 (d) wsas^gatc-r-s 

T^5--l7A3 1 . ®{blgl 3. 15^*. 50 
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HK£*SHr>y 3>i2 1 . 2 2£/|-OT->y3>iE;£ 
i*5 0©±®©BE{fc©l 2i)mVX%.Z.Z>£'>K.&Mm 

f£nst>fc^ffiia-c*4. ft. fga-rssi 5-020© 

HJcfcHTfc^ (a). (b)SO'(c)«ia3 ilalO^rtS]© 

■c^L,/taJ»ii^-©*SfiKS)5^fc^^-c«. M9Kz>«:a 
±. ra-©#«a^*#ur-e©»jffl)5:Siw««Hs-r 

S. S3(C^T«Jjg©MOSFET«. y- 

[004 1113 (a) , (c) £01 (a) . (c) 

<t * it$$-r n « *> j: 5 y- h ffl^i(iSS'> y n > 

R2 2RO>*y- h^SGU^ ^J13B©^>y n>jl^ 

». M«:y-hfi«tt*iisi±b. y-n#B*aswa 

SSgEfciB<^S©-C. ^JSW^^i'^ffl^rffiffiCt© 

[0 042 ] fe<T. m 3 CC^Lfct&iHtCft 
g©»®*S©-m®i 5-12 0*ffl^r« 
nTie©(7)~ci 2)(c*jc»rMB«:gi?8-rs. cct, 
§i5-i2 0tt, xmnmic «t s*si»jis©smx 

ir*-c©«jS*7nLri>s. 
[0043] (7)Si 5 4#iot : te&icmtaso 
is*tffli>t. j";=j>»«i±tc«fb«i i 4. c 
©±KJW&jai/ y 3 >a 2 4d^fc s o i a«*jaa-s- 
s„ c©so ia«*^fisr*{ctt. S9£#hsl,&# 
enifewi i © ( i ) (c*5«,»r«?iofc*ffi*ffli»ii«a 

«r>. C©f£. ^bJgl 2*CVDffiiC«fc*)iiaO, '>y 
=>>«tSl, mitS&l 1. »;=!>» 2. 

jtjai 2(D4m&m'Xmm2titcmmmm*Bi$.-rz. 

i tt A!" y 3 > S 2 ©^ff$*i^ D -5 © *R*±T -5 

4. m*SHr>y=i>lf 2©H3*S5 OOnmfi 

Sr *n«. K-ftlg 1 2 ©MJSte4>ft <iilOOnm 

[0 04 4] (8)01 6£#MUr : 
*->y&HS£JH,>-C* h U-^ h^-$->*^fiS^C© 
* h U^X F^-5f->4vXi'iCg!{bMl 2*5tr^ 

tth^-fx-y^yu M(cc©^ h uy^ h(=t#©K 
•fbMi 2*v^^jc->y 3>*Jx v*sV\ J *?-$^fk<& 

t<C&Z.-cmfi&\ : zrA3.>*>>/&yi,\ #JSA'>y=i 

>iS2^>'^-->y-r€). c©^. A*>n%&fr& 
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il>tMi«, 8 0 0-9 0 0'C, 6 0^SS© 

Bf&TZ. CC-C. St55lffl£F&{bG. t©FMbMJ¥# 

MZ. His 'J 3 >i£;fr{* 5 0 ©SlgffiRfl ©<5 $ 
hfi©l/2g]»ci»< bT&^i'^SJfclS-eS.z.J: 

[0045] (9)117 5r#Mbt ; C©&, Sffi^ 
BJC 1 0 • • c m- 1 VL±.<Dmm<D n flCTWBf 10 
^'J3>I2 l^CVDffi(Cj;01i«-r-S. C©B$© 

/is a. ->y ^B^tts offfl©rai5SA5|siia (b) scth 

& < <t 4> •> y 3 >iS;£f*f!g 5 0 ©«© 1 / 2 ©/?$ tc 
it«f£. C©?& 1510 (b) . (c) KS*LfcJ:5«: 

[0046] (10) il 8 £#A80T ; 'J a 

5 0 3 0#«tt©JK«fcffl*?ftr». iS?i§StC^*«iBj K 
-:»*3ftfc£lifl5/y3>K2 l©SIE£J?<S!{bU 
WAtf. 5 0 n mgS©Jl$©K{b^ 1 3 *Rtf C 
nilHl^FtC. 1 0" c m- 3 WT©tS^fi«:^^ F-T" 

o & + * jihb«£ ft^p t^m^h 3 o&mtim < m 

Etc. C©£*©8S8tJI{c«fc*K W?SS©n 
ffjCC K-^3tifc^*gai' 'J 3 >M2 1 *»6**fi«WStt 

mo«XB<E)ff(.»gMIJI«lk£-r«. JMe. f y=i> 30 

«. 5nmI3©y- h^tll 44MT5. 
WXUflfefbicj: + *^MJDt©««ffl©» 

[0 0471 (1 1) 11 9^#ML-t ; C<0». 

affijc i o " c m- 3 y.±<Dnmm<D n j&*mm&&ti& 
a>m2 2 zcvD&icaiomm-rz. com 
©iis«v-^ • Ku^>?iWL/msffl©^iiss->y 3 
>M2 i ?:Ji^bfc<t*iiuiiatc. is>j=i>m.-?>{*s o 

MomifttfHia ( a ) «:^-r<fc *> (c^tSA^ 'Ja>i2 40 
lrSfAjA^ftSJc^KiKK ifc^'Jnxa^tfcS 0 
[ffl©raBg©l/2©jl3K:^?l-r.S„ &tc. ^ + 

i££&*p0fcf&ji3£S5<>:Mc. 3>s 

2 2 SrJt^l* K =7 A x * > y£flil>T ^ £ >V L 

ty- h^fS-rs. co^Mcy- h©jjnx£v-x 

[0 04 8 ] (1 2) 02 0£#MI<-C ; ;X(C. g&it 50 
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E«:f»{bM i 5 tsw. * h x ^iftm^m^xm 

[0 04 9] W±© ( 7 ) - ( 1 2 ) -Ct&iJJ L/clStl 

0SStiffl'Ci^t4figAj:^7';uy- HSO I ttg©MO S F E 
[0 05 0] <|Qi6^J3>^C. m3©HS6^lK:-3>t»-C 

132 i*fflt>r«i , ir*. 12 ltt. ^amc^s^ 

f~ hSO I»j§©MOSFET£fil^SC<!:K:J:9ii5 
»f y n >¥«<*IR«|5|Sg©Sigig£ii;< -c* S/tfib, 
^ W4Mlt 5 ^a-b 5 0 0 fXirAfM 
ftl£S5 0 1 •*>. ilBlf^S5 0 2% t'CCfi^Lr. 1 
2bWftl 0-30mm©W3©->U3>^?^ 

-2>ya-fe^tf5 0 0 <b. i^X-f A»^S5 0 1 i. * 
WR<T>Vrf)\,V- FSOl 1f ii©MO S F E T&mWc 
musv 3 >*«<*»ISlHlSS^'J t «:{b^*«f*m i l[ni 

gSA^^-S^-^jlfi-O^y x-X 503i?:, |5|— 

>£7i-X5 0 3 i^-^iift^JtS^aS 0 4£> PI 
— ir^S j.^S»K5 0 7&c?|gt,) , c. C^e,t7i^ 
SS5 0 6^{C5 0 7i, ^fe^g5 0 2*^U 
fc*???^*. ^S^SOcmliS, 
W-etUMTOSStc^Sgl/. ^C?Stf»«©'4' J *teSJ.x 
f h 5 0 8 *«fiKU/c„ C©4J*Mffi3.x -;h5 08fl 
■5 s - SSi©f«lar-5 h^^-^jifi. 
ftSt-^J^-^Mft-f >f 0 3 iAW^y'n 

•fe y-y-5 0 5&3S§SLfcg«5 0 9 iWF^©^-^©® 

[0051] tojjzstcm&iLtcs^Mftnwrca. 

1501^>, ^tetg^fS5 0 2 «ti'©^y3^t):l 

is]ss«:^ffl $ nr t,^ yy^y- h s o i WjtcD^K^ 

fc«S*Wf«8Btt. aejfcKtb^-CSfiBtt s o I s^r 

is{jg-c*s/c«). iSa D Dffliits©±^?:}ip^r. jaommrn 
[0 052 ] «±. *&w<D&mtj;^mmK.^-c8iiw 

E. m«. Ute^rtJn^f ^;UMOSFET«COl» 
-CiftW istctmnB*^.*. i> c t «:«t <o p ^ + ^ )i>MO 
SFETitSCi fe"C€? & L. ^JSeS©^lIL//t-> 
y3>fi*f*©»^SM©15§Rj>-iS;§. ^*6%?§S 
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[0 05 3] 

j&r*Sfc«>. ? + *^*^r*tfa-f.sy--h©{aa 
Stat f turn. i> * fsmtm < <c o . 
p,oir<Dii>^^ ^^y- hsoi tit jg©MO s fet 
zmmTZ>ct&-eit&. sfc. son«o->'j3> 

JllIU CCD— aJ^^ + ^^JSil/. CCD^SEU/ciS 10 
©MOSFET*»SC4*«T»S. ®C. $¥i§Xfg& 

i>mnoyiy>^)iy- kdmos f e Tommx-fetm 

tgj§0T<fc9. (a)y-haJ^. (b) «V-^S|5 

<c> »*+*ji^©«n&**ft*ft^KHia 20 
fflmaaar**). (a) «y-hau». (b)«v-x 

Sltfh ( c ) + *^9l»©«BS***a*tiw , i-»rffl 
0-C*9. (d) l*IHSa^';3>l«2 1. 2243»St 

jfi©«8e*^-ru-rTfh^f->iar*4. 30 

[05] t£*©#>Ouy- hSO Itifi§©MOSFET 
4*nf Brffl« ^0T* 0 . ( a ) «y- h Sltfh ( b ) 
ttV-*«#. (c) «^ + *;U^#©1tlBS£^;h.^*l 
?*-f»r®0r&S„ 

[06] 05{C^L./cSe*©**«^BCO¥ffi«JiO8!f 

bs^-th't^ h^£->0-e«&&,. 

[07] *»WK«4*«{«SIBCC*jW4AWy-HB 

[0 8 ] #^93(c&s#u£{*&afc*$ws s o 1 suii 

|tE»y-KB©H«*^ + *JU»»)SHBIl*^7y- 40 
^(CUr^L/c0-C*.5 < , 

[09 ] 0 1 K^l^/c**flwJ|g©«JS^ffi€:SiWrS 
fcJft©fc4iIgK*WSKiK*»iar*«). (a)«y 
-hSB#. (b) BV-^I», <c) tt* + *JW|$# 
©8tBg?:-?-n-€ [ n^0-C*^. 

[010] 09 {CmLfc«»»©^©«J6lg{C*jW« 
KMfl|jt0-C*S. 

[0 1 1 ] 0 1 OtC7j^L/fcSS|5^©^©SiigXg«:teW 
[0 1 2 ] 0 1 1 (c^Ofc&g|5#©;K©i«§X*IK:fcW so 
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£®ifflflt®0T?i&.5>. 

[0i3]0i 2ic^utc&&&(D'Xo>wtmxmt l ciiv 

•5»rS«J)i0-C*-5. o 

[014301 3CC^O/cSgi5^©^©Si5*XfltC*jW 

[015] H3(CmOA:^»(«iES©tefi^j£«ttq|-r 
4fc»©3fcilJXa«:*5W4KH«JfiHr* 0 . ( a ) tJ 
y-hBKK (b) «V-*gfc9\ (c)«^ + *A» 

#©*w**ft*tiiivriar**. 

[0 1 6 ] 0 1 5 K7nO/c#^©^©i!ijgXS(CteW 

[0 1 7 ] 0 1 6CC^l/fc^8P»©^©KffiXS(C*j^ 

[0 1 8 ] 0 1 7tCS%Ofc*»»©^©«JfiIg«:*iW 

[0 1 9 ] 0 1 8{C^Lfc#SlJ»©^©»JgXg«:*sW 
*ffifS«®0-C*S o 

[02 0 ] 0 1 9 tc^i/)fc«aiJ»©^©ietxsK:*j» 

S»rffl«3S0-C4>.5. 

[021] *^wtc#i*ii(*sia*«TiK:aiffluffs 
*Mfti?&©*?i)&0!i£^-r 0-c * s. 

3 •••pJBttliWc* + iSttfcl*). 

4- nJI5a:«UBCV-^ • FU^>««). 

5- SOII. 

6 

7-gMUI. 

10-y-K 

11. 12, 13. 15-Ci<k->'J3>I «ft 

1 4. n-y-uMM. 

16. 18, 19"CHtf , J3>R(«ll*) . 
2 1 -ttAiy 'J =" >«. 

2 2. 2 3- -»tti!/V3>l (y-h) . 

3 1 -yjU5~?A. 

5 0, 5 5-->'j3>tm 
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504- 
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5 0 5- 
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5 0 6. 


5 0 7-fe7^ 




5 0 8- 
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5 0 9- 






5 1 0- 
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